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oral (PF) joint reduced [2]. We measured varus angle and joint component gap at 8 different
knee flexion angles ; 0 , 10 , 30 , 45 , 60 , 90 , 120 , and 135 . From these component gaps
and varus angles, we calculated a medial compartment gap (MCG) and a lateral compartment
gap (LCG) by using a trigonometric function. Also we calculate the increase of both compart-
ment gaps from those at full extension, named as joint gap loosening (mm). Both compartment
gaps and joint gap loosening were compared between 2 groups using unpaired t-test, and the dif-
ference between medial and lateral gaps in each group were compared using paired t-test (p
<0.05).
Results: The mean MCG with the knee at 0 , 10 , 30, 45, 60 , 90 , 120 and 135 were 10.9,
13.3, 14.0, 13.8, 13.9, 14.1, 13.7 and 12.5 mm respectively in MGT group and 10.3, 13.0, 14.0,
14.2, 14.6, 15.3, 14.1, and 12.2 mm respectively in MRT group. The mean LCG at 8 different
flexion angles were respectively 12.7, 15.7, 17.1, 17.2, 17.5, 17.7, 17.4 and 15.4 mm in MGT
group and 12.0, 15.2, 16.8, 17.4, 17.9, 18.8, 18.0 and 15.8 mm in MRT group. In both groups,
LCG showed significantly larger values than MCG at all flexion angles, and both LCG and MCG
showed the largest values at 90 of knee flexion. Both medial and lateral joint gap loosening
were significantly lower in MGT group than MRT group at 30 to 120 for medial, and 45
to 135 for lateral joint loosening.
Discussion: In the present study, we found the stability at the medial compartment were signifi-
cantly higher than the lateral throughout range of motion in both groups. The lateral looseness
was physiologically observed in normal knee [3] and also important for post-operative knee flex-
ion after TKA [4]. In MGT, we quantitatively measured intra-operative soft tissue balance, and
calculated the appropriate resection thicknesses from posterior femoral condyles. Therefore,
joint gap loosening with knee flexion were significantly smaller in MGT group than MRT group.
This would be beneficial for the post-operative knee stability.
We have found the higher joint distraction force resulted in the higher varus imbalance during
tensor measurement [5]. This phenomenon would be caused by the stiffness difference between
medial and lateral soft tissues. This would be a reason why gap balancing technique was difficult
to be performed quantitatively and safely by many surgeons. We also found the difference in
varus angle between extension and flexion would not differ with different joint distraction force
between 20 to 60 lbs. Therefore, we used this difference to determine the external rotation angle
of femoral component, and the less joint gap loosening with knee flexion in both medial and lat-
eral compartment were observed in MGT group.
Conclusion: We introduced a new surgical concept named “medial gap technique (MGT)” aim-
ing at medial stability and safer soft tissue balancing in PS-TKA. We have found MGT was
effective for intra-operative soft tissue balancing to be quantitative, consistent and safer.
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Background: Total knee replacements are generally selected for the treatment of severe osteo-
arthritis in which the joint space is completely or almost completely lost. However, the joint pre-
servaing procedures, such as cartilage repair and high tibial osteotomy (HTO), should be taken
into account as an alternative for the patients who are the age of 60 or younger, because total
knee replacements in younger patients can be followed by early revision surgery. The purpose
of this study was to evaluate the arthroscopic results of the cartilage repair using fusion techni-
que of island osteochondral autograft transfer (OAT) and microfracture which was performed for
the patients who have suffered from severe osteoarthritis in their younger ages.
Marerials: Among 149 knees which high tibial osteotomies and cartilage repair procedures were
performed in Segyero hosital from Jan. 2011 to Dec. 2014, 43 knees were selected for this study.
Inclusion criterion were patients who underwent high tibial osteotomy and cartilage repair with
the above-mentioned fusion technique for ICRS Grade 4 lesion of medial femoral condyle, and
then second look arthroscopy when the plate was removed after around 1 year postoperatively.
Exclusion criterion were the patients of whom microfracture or OAT only was performed for
medial femoral condylar lesion and the patients for whom second look arthroscopy was not
performed
Methods: Surgical technique: After thorough arthroscopic examination of the joint, operative
procedures, such as meniscectomy, synovectomy, and chondroplasty etc. were preformed.
Microfracture was arthroscopically done for ICRS Grade 4 lesion of medial tibial plateau
(MTP). Osteochondral autograft transfer of island pattern and microfracture was performedfor ICRS Grade 4 lesion of medial femoral condyle (MFC) after abrasion of sclerotic subchon-
dral bone through open wound. Finally, opening wedge HTO was done with the use of Puddu
plate. Postoperatively continuous passive motion (CPM) exercise was encouraged 6- 8 hours
per day for 6 weeks.
The status of cartilage regeneration was identified by arthroscopic examination while removing
the plate around 1 year postoperatively. We evaluated the regenerated cartilage about the lesion
coverage, hardness, surface fibrillation, marginal integration into surrounding cartilage, and
hypertrophy.
Results: The average age was 50.7 years (range: 39-60 years). Seven knees were for men, and
thirty-six knees for women. The size of ICRS grade 4 lesion of MFC and MTP were 4.3㎠, 1.6
㎠ in average, respectively. Better cartilage regeneration was noted in MFC lesion than in MTP
lesion. For MFC Grade 4 lesion, it showed Grade 1 in 28knees, Grade 2 in 14 knees, and Grade 3
in 1 knee on arthroscopic examination performed around 1 year postoperatively. Thirty-one
knees had Grade 4 lesion in MTP. On postoperative arthrosccopic examination for MTP Grade
4 lesion, it showed Grade 1 in 14knees, Grade 2 in 8 knees, Grade 3 in 8 knees, and Grade 4 in 1
knee. During the second-look arthroscopy microfracture was performed in one knee due to small
margianl delamination and 3 knees due to small uncovered area. Preoperatively radiologic find-
ings demonstrated Kellgren - Lawrence grade 4 in 38 knees, Grade 3 in 5 knees. On Radiologic
examination checked around 1 year postoperatively, there’s no knees with Grade 4, 14 knees
with Grade 3, 25 knees with Grad 2, and 4 knees with Grade 1. Anatomic knee alignment pre-
operatively and postoperatively was 0 degree in average (range: -10 e 6.8 degreess), 8.2 degrees
in average (range: 2.5e13.7 degrees), respectively.
Discussion: It is well known that the microfracture can be effective for cartilage repair of con-
tained lesion. Cartilage loss of the medial femoral condyles in severe osteoarthritis is usually not
a contained lesion. However the noncontained lesion in MFC can be changed into contained
lesion through island OAT and abrasion of subchondral bone so that the microfracture can be
effective. In addtion, osteochondral graft inserted with island pattern will give the blood clot gen-
erated by the microfracture structual integrity to prevent certain damages from the shear stress.
Conclusion: Cartilage repair using fusion technique of OAT and microfracture could be a good
alternative to TKR in severe osteoathritis of younger patients as a salvage procedure. However,
longevity of the cartilage regenerated by fusion technique of OAT and microfracture is still
unknown. Therefore performing the procedure together with high tibial osteotomy would be
desirable and long-term follow-up is required in the future.
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Reversal of suprascapular neuropathy following arthroscopic repair of massive rotator
cuff tear with routine nerve release
X. Huang, Z. Wang, W. Xu
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Background: This study was aim to investigate the prevalence of suprascapular neuropathy
(SSN) in the setting of massive rotator cuff tear (MRCT) and to determine if arthroscopic rotator
cuff repair with routine nerve release, was associated with reversal of SSN and clinical improve-
ment in pain and function.
Methods: Over a 1 year period, 22 of 316 patients with cuff tears treated operatively were iden-
tified to have MRCT associated with retraction and severe fatty infiltration of the supraspinatus
and infraspinatus muscles. All patients had pain and marked weakness in abduction and external
rotation which did not improve with conservative treatment. Electromyographic (EMG) and
nerve conduction velocity (NCV), as well as pre- and postoperative questionnaire and physical
examination, were performed. Arthroscopic repair was performed on patients identified to have a
MRCT in association with SSN.
Results: Eleven of these 22 (50%) was confirmed SSN preoperatively, 2 had an associated upper
trunk brachial plexus injury, and 1 had a cervical radiculopathy. All patients underwent arthro-
scopic cuff reconstruction with routine suprascapular nerve realse, follow-up EMG/NCV after 6
months demonstrated partial or full recovery of the SSN that correlated with complete pain relief
and marked improvement in function.
Conclusion: SSN is found in a significant proportion of patients with MRCT, and is associated
with pain and dysfunction. Arthroscopic rotator cuff repair with nerve release can result in rever-
sal of SSN and better heal of the rotator cuff, which may correlate with substantial improvement
in pain and function.
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Background: High tibial osteotomy is a well-established procedure for osteoarthritis of the
medial compartment of the knee with a varus deformity. Either a closed-wedge osteotomy or
a dome osteotomy has been widely conducted while, during the last two decades, medial open-
ing-wedge osteotomy has gained popularity. Among the procedures of proximal tibial open-
wedge osteotomy, “hemicallotasis (HCO)” has been first described by Turi G. et al. as a new
technique with an external fixator using a gradual distraction. The purpose of this study is to
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medial osteoarthritis of the knee.
Patients & Methods: Between 1995 and 2000, 37 knees of 33 patients underwent HCO for
severe medial compartment osteoarthritis of the knee. Among them, 29 patients with unilateral
HCO were enrolled in this study. The average age of the patients at surgery was 65 years-old
(range 52 to 74). We performed a prospective follow-up of these patients. All patients were eval-
uated before surgery and at three postoperative time points; the first follow-up at the short-term
(1-4 years), the second at the middle-term (5-9 years), and the final at the long-term more than 10
years. At each evaluation, we used the Hospital for Special Surgery (HSS) scoring system for
clinical examination and measured the femoro-tibial angle (FTA) in a standing anteroposterior
view and the tibial inclination angle (IA) in the lateral view for radiological examination. Failure
was defined as the need for conversion to a total knee arthroplasty (TKA) and an HSS score < 70
points. In addition, other 20 patients with unilateral HCO were performed three-dimensional
quantitative gait analysis to evaluate the dynamic effect of HCO on gait before and one year after
the surgery.
Results: Twenty-eight, 23 and 19 patients were available for review at the short-term (mean:2.5
years), mid-term (mean:7.1 years) and long-term (mean:14.2 years) follow-up examinations, due
to failure, removal, disease or death.
[Conversion to TKA] Only one patient required conversion to total knee arthroplasty during the
entire follow-up period.
[Clinical assessment] Among the 19 patients available for the long-term follow-up review, the
mean Hospital for Special Surgery knee score was 60 preoperatively, increasing to 92, 90 and
85 at each follow-up period (respectively, p<0.001:paired t-test), with no cases of failure
(score<70).
[Radiologocal assessment] The mean preoperative FTA was 181.5 (SD 3.2 , range 176 to
191). The mean postoperative FTAs were 167.3 (SD 1.3 , range 164 to 170) at the short-
term, 168.0 (SD 1.6 , range 164 to 170) at the mid-term, and 169.6 (SD 3.2 , range 166
to 180) at the long-term follow-up. The FTAs at the mid- and long-term follow-up showed
no significant difference from those at the short-term. There were no significant post-operative
changes in the IA.
For gait analysis, all patients showed the decrease in knee adduction moment during gait.
Discussion: HCO has some attractive advantages including simpler technique, immediate post-
operative weight-bearing and muscle exercise. Furthermore, distraction osteogenesis in HCO
allows small corrections to be made in order to achieve the desired correction in the coronal
plane. The fixator can maintain the corrected position until union occurs. The ability to maintain
the sagittal alignment, which is difficult to control after stapling or various forms of plating, is an
advantage of HCO. The outcomes in the conventional high tibial osteotomies are known to dete-
riorate over time. However, it is known that the acquisition and maintenance of proper postop-
erative valgus alignment can provides durable and satisfactory long-term results. Our results
suggest that HCO can decrease the decrease medial compartment load during gait postopera-
tively and maintain the optimal correction angle with lasting long time. These also may explain
a satisfactory long-term outcome seen in the present study. There are some limitations to our
study. The number of patients involved was small. This study should be supported by the out-
comes with long-term follow-up in a much larger group of patients.
Conclusion: Our results suggest that HCO can decrease the dynamic loading on the medial com-
partment of the knee and maintain the acquired coronal correction angle without alteration of the
IA at long-term follow up, thus providing a good long-term clinical outcome.
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Background: Rotator cuff tears (RCTs) are a common cause of shoulder pain and disability in
middle and older age. Despite improvements in the understanding of this disease process and
advances in surgical treatment, rotator cuff (RC) repair failure rates remain high. Insufficient
healing capacity is likely the main factor for failure of reconstruction.
Materials and methods: We fabricated implantable biodegradable gelatin-grafted poly (Llac-
tide) (PLLA) fibrous membranes using electrospinning technology and evaluated them using
in vitro cell proliferation assays. Then, we established chronic rat RCT models and randomly
assigned rats into one of three groups. In group 1 (n¼48), the detached supraspinatus tendon
was repaired to its anatomic footprint (transosseous repair). In groups 2 and 3, the rats underwent
transosseous repair and were implanted with either pure PLLA membranes (n¼48) or gelatin-
PLLA membranes (n¼48) to augment the repairs. The animals were killed at 2, 4, and 8 wk post-
operatively, which was followed by histomorphometric and biomechanical evaluation.
Results: Histologic observations revealed that gelatin-PLLA membranes have excellent biocom-
patibility and biodegradability. At 2, 4, and 8 wk postoperatively, the gelatin-PLLA membranes
significantly increased the area of glycosaminoglycan staining at the tendon-bone interface com-
pared with the control group (P < 0.05) and significantly improved collagen organization, as
measured by birefringence under polarized light at the healing enthesis compared with the con-
trol and PLLA groups (P < 0.05). Biomechanical testing revealed that the gelatin-PLLA grouphad a greater ultimate load to failure and stiffness than the control group at 4 and 8 wk (P <
0.05). The gelatin-PLLA membranes had the highest stress of the healing enthesis.
Conclusions: Local application of gelatin-PLLA fibrous membranes to the healing tendonbone
interface after RC repair in a rat chronic RCT model was found to strengthen the healing enthe-
sis, increase the area of fibrocartilage, and improve collagen organization compared with repair
alone. Augmentation with gelatin-grafted PLLA may enhance healing after RC repair and might
eventually lead to improvement of clinical surgical outcomes.
http://dx.doi.org/10.1016/j.asmart.2016.07.190B0845
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prospective randomized control study
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Background: To compare the short term clinical outcomes of remnant preserving anterior cru-
ciate ligament (ACL) reconstruction with ligament advanced reinforcement system (LARS) arti-
ficial ligament and standard ACL reconstruction.
Methods: A prospective randomized controlled study was performed in 40 eligible consecutive
patients with ACL rupture who were equally assigned into 2 groups from August 2011 through
April 2013. Group A (n¼20) received ACL reconstruction with remnant preservation technique
and group B (n¼20) the standard ACL reconstruction. LARS artificial ligament was used for all
Cases. The Lysholm score, International Knee Documentation Committee (IKDC) grading and
stability assessments (Lachman test, pivot shift test and KT-1000 side-to-side differences) were
evaluated pre-and post-operatively. Synovial coverage of the graft and proprioception evaluation
were estimated post-operation.
Results: All patients were followed up for at least 2 years (mean, 25.7 months)．At the last fol-
low-up, the mean Lysholm score was 96.0± 6.0 in group A and 93.0± 7.5 in group B; there were
18 cases of IKDC grading A or B in group A and 14 in group B; 97.4% in group A and 97.6% in
group B had negative Lachman test results; 94.9% in group A and 87.8% in group B had neg-
ative pivot-shift tests; the KT-1000 side-to-side differences averaged 1.64-1.7 mm in group A
and 1.8± 1.8mm in group B; the synovial coverage of grade A or B was 71.4% in group A
and 70.4% in group B; the passive angle reproduction test at 15 was 3.6±1.8 in group A
and 3.9±2.2 in group B.
Conclusion: In the LARS ACL reconstruction, compared with standard technique, remnant pre-
serving may result in significant improvements in postoperative stability, and proprioceptive
recovery of the knee joint.
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Background: Anterior Cruciate Ligament (ACL) injuries are serious and relatively common in
sports [1]. Female athletes are two to six times more likely than males to sustain an ACL injury
[2]. The knee valgus angles and knee abduction moments measured in vertical drop jumps have
been suggested to predict ACL injury [3]. The vertical drop jump test was further used for
screening athletes with high risk of ACL injury [4]. However, a recent study argued that sidestep
cutting may be more relevant for screening efforts [5].
For use as an evaluative measure, the test must demonstrate high reliability based on the subject
variations and the ability to classify subjects. There is no information regarding the reliability of
discrete variables such as the peak value and the range of motion. The reliability can be obtained
by calculating the standard error of measurement (SEM) and the minimum detectable change
(MDC) which are recommended be reported for clinical practice [6]. The MDC is the smallest
measured change that can be interpreted as a true difference. Estimates of SEM and MDC ena-
bles the researcher to judge whether the change measured in the sidestep cutting, as indicated by
kinematics and kinetics measures, represents a true difference between subjects. The objectives
of the present study were to evaluate the inter-trial and inter-session reliability of the knee kine-
matics and kinetics in sidestep cutting task, and to determine the minimum detectable change in
female elite handball and football players.
Material: Nineteen female handball players and 22 female football players (21.6± 4 years old,
168± 5 cm, 66± 8 kg) were tested (n ¼ 41).
Method: The subjects were tested twice by the same personnel, using identical laboratory
settings with one to three weeks interval. The subjects performed five trials of sidestep cut-
tings with match-like intensity in a biomechanics laboratory. Sixteen 480 Hz infrared cameras
(Oqus, Qualisys, Gothenburg, Sweden) recorded the movement of 37 skin reflective markers
over anatomical landmarks [5]. The ground reaction force (GRF) was recorded by a force
plate (AMTI, Massachusetts, USA) collecting at 960 Hz. The knee joint kinematics was cal-
culated by the convention suggested by Grood and Suntay [7]. The following discrete varia-
bles were calculated during the contact phase: peak vertical GRF, peak joint moment, joint
angle at initial contact (IC), peak joint angle and range of motion, on three orthogonal planes
